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(54) CnOCOE nOJlYHEHM^ OCHOBbl CMA30HHOrO MACJ1A, KATAJ1M3ATOP 



(57) PecjDepaT: 

M3o6peTeHne moxot 6biTb ncnonb30BaHO b 
HecjDTexuMMH. OcHOBy CMa30HHoro Macria 
nonynaKiT KOHTaKTMpoBaHMeM b npucyTCTBMH 
BOflopofla yrneBOAopoAHoro cbipb* c 

KaTaJlM3aTOpOM, KOTOpbIM COAep>KHT KOMnOHeHT 

rnAporeHM3ai4HM, HaHeceHHbiw Ha aiviopc(DHbiL4 

anKDMOCMJIMKaTHblCl HOCMTeJIb, MMefOLHHM 

MMKponopucTOCTb 5 - 50 06. %, o6lhmm o6-beM 
nop 0,6-1,2 MJi/r, co as p>Ka h m g OKCHAa 
ariKDMUHM^ 5-75 Mac.%. npeAnoMTMTeribHO 
cbipbewi flBJifltoTCfl napacfci/iHOBbiM raM n 
CMHTeTunecKne napacjDMHbi. npeAnoHTHTenbHbiw 
KaTann3aTop Ana wcnojib30BaHMfl b cnocooe 



BKJiK3MaeT coMeTaHne OAHoro mjim HecKoribKnx 
MeTannoB M3 Mucna KoSaribTa, >Kene3a m HHKerm 

H OAHOrO MJ1M HSCKOJlbKMX MeTannoB M3 MUCJia 

xpoivia, Monn^AeHa n BonbcfpaMa Ha aiviopc|DHOivi 

aflKDMOCMJIUKaTHOM HOCMTeJie, MMeKJLAeM 

MaKponopucTOCTb 5 - 50 06. %, o6lamm o&beM 
nop 0,6-1,2 Mn/r, coas p>Ka h 1/1 e OKCHAa 
ariKDMUHMS 5-75 Mac.%. TaKOM KaTann3aTop 
flBJifleTca oco6eHHO npeAnoHTmenbHbiM, KorAa 
nepepa6aTbiBaraT yrjieBOAopoAHoe cbipbe, 
coAep>KaLL^ee 3Ha^MTeribHbie Koni/mecTBa a30T- 
hjim cepycoAepwamwx coeAMHeHUM. 2 c n 11 3.n. 
cjD-ribi, 3 Ta6n. 
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(54) METHOD AND CATALYST FOR PREPARING OIL BODY 



(57) Abstract: 

FIELD: lubricating oil production. 
SUBSTANCE: oil body is prepared by bringing, 
under hydrogen atmosphere, hydrocarbon 
material in contact with catalyst containing 
hydrogenation component on amorphous 
alumino-silicate carrier with microporosity 
from 5 to 50 vol %, total pore volume 
0.6-1.2 ml/g, and alumina content 5 to 75 wt 
%. Preferable raw material is gatch and 



synthetic paraffins and preferable active 
component of catalyst combines one or 
several metals from cobalt- iron-nickel 
group and one or several metals from 
chromium- molybdenum-tungsten group. 
Catalyst is especially effective when 
hydrocarbon material containing significant 
amounts of nitrogen and sulfur-containing 
compounds is used. EFFECT: increased 
catalyst efficiency. 12 cl, 5 tbl 
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M3o6peTeHne othocmtc^ k cnocooy 
nojiyneHMfl ocHOBbi CMa30HHbix Macen, b 
nacTHOCTM, nyTeM KaTan m t n h ecKO m KOHBepcnn 
yrneBOAopoAHoro cbipba b npucyTCTBUM 
BOflopofla. 

OcHOBa 0Ma3OMHbix Macen, npi/iMeHaeMaa, 
HanpuMep, Ana cocTaBneHi/ia MOTopHbix CMa30K 
m MHAycTpnaribHbix Macen, MO>KeT 6"biTb 
nonyneHa H3 noAXOAamero yrneBOAopoAHoro 
cbipba, oopasyrameroca npn nepepaooTKe 
cbipow He4)TM. 

I~lpn CTaHAapTHOM cnocooe npon3BOACTBa 

OCHOBbl CMa30HHblX Maceil OCTaTOK, 

ocTaKDLAHMC^ nocne neperoHKH npn 

aTMOC0epHOM AStBIieHMM CbipOM HGCjDTH (H3CTO 

Ha3biBaeMOM ocTaTKOM c Lui/ipoKHMi/i npeAenaivin 
KuneHna), Ranee nepepaoaTbiBaeTca c 
npnivieHeHMeM TexHMHecKnx npweMOB neperoHKH 
noA BaKyyiwoM. TwnnHHbiMM npoAyKTaMW 
BaKyyMHofi neperoHKM aBnaioTca 
HM3K03acTbiBafOLAMe (napacjDMHOBbie) 
AUCTi/inrmTbi, Kun^mne b MHTepBane KwneHHa 
BepeTeHHoro Macna, nerKoro MauunHHoro Macna 
m cpeAHeTfl>Kenoro MaujMHHoro Macna, h 
OCTaTOK (nacTO Ha3biBaeMbiw y3Kofi ocTaTOHHofi 
cf)paKi4i/ieM). 

Ba«yyMHyK) neperoHKy ocy mecT bj~i a jot 

00"blHHO T3KHM 06pa30M, HT06bl 

HH3K03acTbiBaf0Lnne noroHbi HMenn npi/i 100°C 
B33KOCTb, nonaAafomyK) b Tpe6yewibm MHTepBan. 
noroHbi BepeTeHHoro Macna, KaK npaBuno, 

MMGJOT npH 100°C Ba3KOCTb 3,5-66 cCt 

(mm 2 /c). Hn3K03acTbiBaK)LL\ne noroHbi nerKoro 
MaiunHHoro Macna TunMHHO i/iMeioT npi/i 100°C 

Ba3KOCTb 6-10 CCT. 

Hn3K03acTbiBaHDU4ne noroHbi 
cpeAHeTnxenoro MaiunHHoro Macna mmokdt npn 

100°C TMnMMHO Bfl3KOCTb 9,5-12 cCt. 

TunnHHbiM cnocoo" nonyneHna ocHOBbi 
CMa30HHbix Macen BKnionaeT AanbHeMiuyio 
nepepa6oTKy HUSKOsacTbiBafou^nx noroHOB 
BepeTeHHoro Macna, nerKoro MaiunHHoro Macna 
m cpeAHeTfl>Kenoro MaiunHHoro Macna, npn 
kotopom yAanaioTca He>KenaTenbHbie 
apoMaTunecKne coeAHHeHwa, HanpuMep, nyTeM 
SKCTpaKUMM pacTBopnTeneM c ncnonb30BaHneM 
b Ka^ecTBe pacTBopMTena 

N-MeTnnnnpponnAOHa (NMP), cjDypc^ypona nnn 
a>eHona. rionyHaioLAMeca b pe3ynbTaTe 
cj)paKu;nn 3aTeM MoryT 6biTb noABeprHyTbi 
KaTan HTMMecKOM o6pa6oTKe b npucyTCTBUM 
BOAopoAa, nocne nero qbpaKuwn noABeprafOT 
AenapacjDi/iHM3aL4MH m nonynaKDT KOHeHHbifi 
npoAyKT - ocHOBy CMa30HHoro Macna. Y3Kaa 
ocTaTOHHafi QbpaKUHa MO>KeT 6biTb noABepmyTa 
AeaccjDanbTM3ai_|nn n nonynaK)Lnneca b 
pe3ynbTaTe Ha BbixoAe yrneBOAopoAbi (nacTO 
Ha3biBaeMbie 6pafiTCTOKOM) ncnonb3yfOT b 
KaMecTBe cbipba Ana ynoMaHyTofi Bbime 
KaTan MTMHecKOM nepepaGoTKH. 

B xoAe KaTan MTHHecKOM nepepaooTKH 
yrneBOAopoAHyto 3arpy3Ky bboa^t b kohtskt c 
noAXOA^LUMM KaTann3aTopoM b npucyTCTBUM 
BOAopoAa. TunnHHbiMH peaKi4naMM, 
npoMcxoA^Li^nMW b xoAe TaKow nepepa6oTKH, 
aBnaKyrca peaKU.nn ruAPoreHnsai^MM, 
rnApoAecynbcj3ypn3au l HM ; 

rMApoAeHMTporeHM3au,nn m, OTHacTn, 

rwApoKpeKMHra, b pe3ynbTaTe KOTopbix 
oo"pa3yK)Tca yrneBOAopoAbi c MeHbiueM 
MoneKynapHOM MaccoM. Hai/i6onee Ba>KHO, 
OAHaKO, hto napao>MHOBbie MoneKynbi b 
3arpy3Ke noABepraioTca peaKL^n^M 
rMAP0M30Mepn3ai4HH, npuBOA^U-iUM k 
o6pa30BaHHHD ocHOBbi CMa30HHbix Macen, 
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oonaAafOLnefi ynyHLueHHbiMn Bfl3KOCTHbiMM 

CBOMCTBaMM, B HaCTHOCTM 6onee BblCOKHMM 

HHAeKcaMU bs3koctm. MAeanbHbiM KaTann3aTop 
Ana npuMeHeHUfi npn KaTannTM^ecKOM 
nepepa6oTKe Aon>KeH npoMOTupoBaTb peaKi4MM 
rnApon3QMepn3ai4MM, b to BpeMn KaK peaKi^nn 
ruApoKpeKMHra CBOAflTca k Mi/iHMMyMy , b 
pe3ynbTaTe Hero o6pa3yeTca ocHOBa 
CMa3QHHoro Macna, MMefOLU,aa TpeoyeMyfo 

Bfl3KOCTb, C BblCOKMM BblXOAOM. 

KaTan W3aTopbi, noAXOAHLMne atis 
npuMeHeHM^ npn KaTan HTunecKoCi nepepaSoTKe, 
06-beAHHiRKDT rMApupyfOL^yHD cocTaBn^fomyHD n 

KMCnOTHbIM KOMnOHeHT. COOTBeTCTByKJLAMe 

KaTann3aTopbi n3BecTHbi b TexHUKe. HanpuMep, 
M3BecTHbi HanGonee noAXOA?iU4ne 
KaTann3aTopbi Ana npuMeHeHna npi/i TaKoiPi 
KaTan HTMHecKOM nepepa6oTKe (naTeHTbi 
BennKo6pnTaHHH NN 1493620 n 1546398). 
M3BecTeH KaTanM3aTop, co Ae p>Ka m n ^ b 
KanecTBe KOMnoHeHTOB rnAporeHM3ai4MH HMKenb 
\a BonbcjDpaM, HaHeceHHbie Ha HocnTenb-OKCMA 
anKDMMHua (GB, naTeHT, 1493620). M3BecTeH 
TaioKe KaTann3aTop, coAepxa^nM b KaMecTBe 
KOMnoHeHTa ruAporeHnsai^MM HHKenb n/nnn 
Ko6anbT b co^eTaHMH c Monn6AeHOM , 
HaHeceHHbie Ha HOCMTenb-OKCMA anKOMMHiifl. KaK 
b nepBOM, TaK m btopom cnynae Tpe6yeMaa Ana 
KaTan n3aTopa km cn ot h oct b ooecneHHBaeTCfl 
npucyTCTBueM c|DTopa. 

Tenepb o6Hapy>KeHO, hto KaTann3aTopbi, 
co Ae p>Ka my\e KOMnoHeHT rnAPoreHM3ai4HM, 
HaHeceHHbie Ha HocnTenb 1/13 aMopcjDHbix 
AHOKCHAa KpeMHMfi m OKCHAa anHDMUHM^, 
sqBn^JOTCfl oco6eHHO noAXOA^Li^MMH Ana 
npuMeHeHMa b BbiiueynoMfiHyTOM 
KaTan HTMHecKOM nepepaooTKe. AMopqbHbiM 

AMOKCMAHO-KpeMHUeBblM-OKCMAHO-anfOMMHUeBbl 

m (anKDMOcunnKaTHbiti) HOCMTenb aBnaeTca 
KucnoTHbiM no npupoAe. CooTBeTCTBeHHO, 
HTo6bi KaTann3aTop pa6oTan, HeT 
Heo6xoAMMOCTM b npucyTCTBHn ranoreHa, 
TaKoro, KaK c)DTop. OAHaKO o6Hapy>KeHO ; hto Ana 
Toro, HTo6bi nonynnTb c bncokum buxoaom 
ocHOBy CMa3QHHbix Macen, oonaAaioinyio 
Tpe6yeMbiM mhaokcom Ba3KOCTH, aMopcpHbie 
AMOKCHA KpeMHua \a okci^a anraMUHun A°n>KHbi 
HMeTb HeKOTopyfo MaKponopucTOCTb, T.e. 
cymecTBeHHOM nacTbro oSu^ero o6"beMa nop 
HOCHTena SBn^fOTC^ nopbi 6onbiuoro AnaMeTpa. 

Onepai4na AenapaQbnHM3ai4HM aBnaeTca, KaK 
npaBuno, AenapaqbnHM3aL\neM c noMombfo 
pacTBopMTenew nnn KaTannTunecKOM 
AenapacpMHM3ai4neM. 06a BMAa TaKOM 
o6paooTKH xopoujo M3BecTHbi cnei^nanncTaM b 
3tom o6nacTM TexHMKM. flenapa0MHM3ai4na 
pacTBopnTenaMM BbiroAHa TeM, hto AaeT Ha 
BbixoAe noTOK napaqbuHOB, 6nn>KaPiLJJMX k 
AenapacpMHM3npoBaHHOMy Macny, KOTopbie 
nacTO Ha3biBaKDT napacjDHHOBbiM raneM. 

nonyneHne ocHOBbi cMa30HHbix Macen co 

CBepXBblCOKHM MHAeKCOM Ba3KOCTH MOKeT 6blTb 

ocymecTBneHO nyTeM (AanbHeMiueM) 
KaTan HTunecKOM nepepa6oTKM b npucyTCTBUM 
BOAopoAa noTOKa napaqbuHOB, nonyneHHoro bo 
BpeMa Aenapaq3kiHM3au l nn pacTBopnTenaMM 
yrneBOAopoAHoro npoAyKTa KaTannTunecKOM 
nepepaooTKH, nnn noTOKa nfo6oro Apyroro 
noAXOAHmero napaq^MHa, noAO^Horo 
cnHTeTunecKMM napac|DHHaM. Han6onee 
yA^BMTenbHO to, hto, KaK o6Hapy>Knnocb, 
BbiLueynoMaHyTbie KaTann3aTopbi, co Ae p>Ka \i\v\e 
KOMnoHeHT rnAporeHM3ai4nn, HaHeceHHbie Ha 
MaKponopucTbifi 

AHOKCMAHO-KpeMHMeBblM-OKCMAHO-anfOMUHHeBbl 
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M HOCHTeJIb, aBnaiOTCa OCOOeHHO CeneKTMBHblMH 

npn nojiyneHMH ocHOBbi CMa30HHbiMX Macen co 

CBepXBblCOKMM HHfleKCOM Ba3KOCTM T3KHM 

cnocoooM. 

GooTBeTCTBSHHO, M3o6peTeHMe npeAnaraeT 
cnocoo" nonyneHMa ocHOBbi CMa30HHbix Macen, 
KOTopbiM BKJiKDHasT npuBefleHne 

yrneBOflopoAHoro cbipba b koht3kt c 
KaTanM3aTopoM b npucyTCTBUM BO,qopoAa, npn 
KOTopoM ynoMAHyTbiM KaTann3aTop coflep>KHT 
KOMnoHeHT ruAporeHnsai^nn, HaHeceHHbiM Ha 

aMOpcjDHbIM 

AMOKCHflHO-KpeMHUeBbM-OKCMAHO-aJlhOMMHUeBbl 

m HocnTerib, o6naAafOLAMM MaKponopucTOCTbfo 5 

-50 06. %. 

K noAXOflflLHHM yrneBOAopoAHbiM 
MaTepnanaM Ana npuweHeHna b KaHecTBe 
cbipba b npeAnaraeMOM cnocoSe OTHOcaTca 
rifoGbie napacf)MHOBbie A^CTMnnaTbi, Kunflmne b 
MHTepBanax KMneHMa BepeTeHHbix Macen, 
nerKMX MaiunHHbix Macen, cpeAHeTa>Kenbix 
MaiunHHbix Macen n AeaccjDanbTH3npoBaHHbix 
Macen. flpyruM noAXOAaLAMM ymeBOflopoflHbiM 
MaTepnanoM Ana npuMeHeHna b KanecTBe 
cbipba b npeAnaraeMOM cnocooe aBnaeTca 
cjDpaKi^na ocTaTKa c ycTaHOBKH Ana 
ruApoKpeKMHra, o6bNHO KMnamaa npn 
350-580 °C. BbiujeynoM^HyToe cbipbe, ecnn 
Tpe6yeTca, MO>KeT 6biTb noABeprHyio 
SKCTpaKi^nn pacTBopnTeneM, HanpMMep 
3KCTpaKi4i/in cjDypcjDyponoM, nepeA 

ncnonb30BaHneM b KanecTBe 3arpy3KM b 
npoi^ecce. napacjDHHOBbie rann, nonyneHHbie Ha 
onepai4nax A©napacjDMHM3ai4MM, aBnafOTca 
BecbMa noAXOA^LL^HMM Ana npuMeHeHna b 
Ka^ecTBe 3arpy3KM Ana cnocooa. KpoMe Toro, 
TaioKe MoryT Mcnonb30BaTbca cnHTeTHMecKne 
napacjsi/iHbi, TaKne, KaK nonyneHHbie npw cnHTe3e 
^MLuepa-Tponuja. Oo"Hapy>KeHO, mto 

npeAnaraeMbiM cnocoo" aBnaeTca HaMOonee 
noAXOA^LUMM Ana nonyneHMa ocHOBbi 
CMa30HHbix Macen co CBepxBbicoKUM HHAeKCOM 

B5R3KOCTH, oSbMHO npeBblLUaiOLAMM 135, M3 

napa4>MHOBoro rana, CMHTeTMHecKnx napac|DiiHOB 
nnn H3 M3BecTHoro (EBponeMCKMM naieHT N 
40072), npOMCXOA^Lnero M3 cbiporo 
napacf)HHCOAep>KaLi4ero Macna m coAepxamero 
no KpaPiHePi Mepe 30 Mac. % napacfwHa, 
MMeK)LL\ero no KpaMHefi Mepe 80 Mac % KMnanjMX 
CBbiiue 300 °C n He oonee 30 Mac.% Kun^mux 
CBbiiue 540 °C ; KOTopoe He noABepranocb 
nepepa6oTKe Ana M3BneMeHMa qbpaKi^MM ocHOBbi 
CMa30HHoro Macna. 

npoi^ecc ocyLnecTBn^fOT npn noBbiujeHHbix 
TeMnepaType n AasneHnn. TunnHHbie pa6oHne 
TeMnepaTypbi npoi^ecca cocTaBnafOT 
290-430 °C, npeAnoHTHTenbHO 310-415°C, 
npeAnoHTMTenbHee 325-41 5°C. TnnnHHbie 
BenuMMHbi napi^nanbHoro AaBneHMa BOAopoAa 
cocTaBnaioT 20-200 6ap, npeAnoHTMTenbHO 
80-160 6ap, npeAnoHTMTenbHee 90-160 6ap, b 
nacTHOCTM 100-150 6ap. YrneBOAopoAHoe 
cbipbe o6pa6aTbiBafOT, KaK npaBMno, npn 
cpeAHenacoBOM o6"beMHO-BecoBOM ckopocth 
noAaMM 0,5-1,5 Kr/n/n, npeAnoHTHTenbHee 
0,5-1,2 Kr/nN. 

Cbipbe MOKeT 6biTb BBeAeHO b KOHTaKT c 
KaTann3aTopoM b npucyTCTBUM HMCToro 
BOAopoAa. C Apyrofi cTopoHbi, MOxeT OKa3aTbca 
yAO^Hee ncnonb30BaTb b o ao p o aco Ae p>Ka m m fi 
ras, coAep>KaLJ4MW o6bNHO Sonee 50 o6.% 
BOAopoAa, npeAnoHTHTenbHee 6onee 60 o6.% 
BOAopoAa. rioAXOAflU4HM BOAopoACOAep>KaLJ4MM 
ra30M ^BnaeTca ra3, oSpasyfOLAMMCfi Ha 
ycTaHOBKax Ana KaTannTunecKoro pec|DopMHHra. 
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MoryT SbiTb TaioKe ncnonb30BaHbi o6orameHHbie 
BOAopoAOM rasbi c APyrux onepau^M 
rnApoo6pa6oTKM. OTHOLueHne pacxoAa 
BOAopoAa k Macny, KaK npaBuno, cocTaBnaeT 
300-5000 n/Kr, npeAnoMTHTenbHO 500-2500 
n/Kr, npeAnoHTMTenbHee 500-2000 n/Kr 3 npuneM 
o6"beM BOAopoAa Bbipa>KafOT b CTaHAapTHbix 
nmpax npn AaBneHMM 1 Gap n TeMnepaType 
0 °C. 

KaTann3aTopbi Ana npMMeHeHna b 
npeAnaraeMOM cnoco6e coAep>KaT KOMnoHeHT 
rnAporeHH3ai4HM, HaHeceHHbiM Ha 

anioMOCMnnKaTHbiM 

(AHOKCHflHO-KpeMHMeBblM-OKCMAHO-antOMMHMeBbl 

w) HOCMTenb. noAXOAaLAHMM KOMnoHeHTaMM 
rnAPoreHM3au,HM aBnaKDTca MeTannbi rpynn VIB 
m VIII nepnoAHMecKOM Ta6nni_|bi sneMeHTOB nnn 
nx cynbcjDMAbi, nnn OKCMAbi. ripeAnoHTeHMe 
OTAaeTca KaTann3aTopaM, co Ae pxa u\\am b 
KanecTBe KOMnoHeHTa ruAporeHMsai^MH oamh 
unM HecKonbKO MeTannoB M3 nucna Monw6AeHa, 
xpoMa, BonbcjDpaMa, nnaTMHbi, nannaAMa, 
HMKena, >Kene3a m Ko6anbTa, v\nv\ nx OKCMAbi 
\Aiv\n\A cynbo>MAbi. 

flna npuMeHeHna b npoueccax, b KOTopbix 
Mcnonb3yK)T yrneBOAopoAHoe cbipbe, 
coAep>KaLAee 3HaMMTenbHbie KonnnecTBa a30T- 
uinM ce py co Ae p>Ka m n x coeAHHeHMM, 

npeAnoHTHTenbHbi KaTanM3aTopbi, coAe p>Ka \a\\aq 
coneTaHMfi OAHoro wnn HecKonbKMX MeTannoB M3 
HMcna Ko6anbTa, >Kene3a n HMKena, n OAHoro 
nnn HecKonbKMX MeTannoB M3 HMcna xpoMa, 
Monn6AeHa v\ Bonba>paMa. Oco6eHHO 
npeAnoHTHTenbHbie KaTanixi3aTopbi Ana 
npuMeHeHMa npw nepepa6oTKe TaKoro cbipba 
coAep>KaT (b coneTaHMM) KoSanbT m Monn6AeH, 
HHKenb m Bonbo>paM m HMKenb v\ MonnSAeH. 
KaTann3aTopbi ncnonb3yK3Tca npeAnoHTMTenbHO 

B MX CynbCjDMAMpOBaHHOM cjDopMe. 

Cynbcj^MAMpoBaHMe KaTanM3aTopa MO>KeT 6biTb 
ocyLAecTBneHO nfo6biM TexHMHecKMM npMeMOM, 
M3BecTHbiM b TexHMKe. HanpMMep, 
cynbqbMAMpoBaHMe MO>KeT 6biTb ocyLAecTBneHO 
nyTeM KOHTaKTMpoBaHMa KaTanM3aTopa c 
ce py co Ae p>Ka m m m ra30M, TaKMM, KaK CMecb 
BOAopoAa m cynbcjDMAa BOAopoAa, CMecb 
BOAopoAa m AUcynbcfDMAa yrnepoAa, MnM CMecb 
BOAopoAa m MepKanTaHa, TaKoro, KaK 
6yTMnMepKanTaH. C ApyroM CTopoHbi, 
cynbcjDMAMpoBaHMe MO>KeT 6biTb ocyLAecTBneHO 
nyTeM KOHTaKTMpoBaHMa KaTanM3aTopa c 
boaopoaom m cepycoAep>KaLAMM 

yrneBOAopoAOM HecjDTenpoAyKTOM, TaKMM, KaK 
cepycoAepxamMM KepocMH MnM ra30Mnb. Cepa 
TaioKe MO>KeT 6biTb BBeAeHa b yrneBOAopoAbi 
nyTeM AoSaBneHMa noAXOAaLAero 
cepycoAepxaLnero coeAMHeHMa, HanpMMep 
AMMeTMncynbcjDMAa MnM 
TpeT-MOHOHnnnonkicynbc|DMAa. Konn^ecTBO 
MeTannoB, npMcyTCTByKDLAMX b KaTanM3aTope, 
MO>KeT M3MeHaTbca b BecbMa lumpokmx 
npeAenax. KaK npaBMno, KaTanM3aTop coAep>KMT 
10 -100 Mac. h. MeTanna rpynnbi VIB, ecnM oh 
npMcyTCTByeT, npeAnoHTMTenbHO 25-80 Mac. h. 
, Ha 100 Mac.H. HOCMTena. MeTann rpynnbi VIII 
npMcyTCTByeT o6bNHO b KonMHecTBe 3-100 
Mac.M . , npeAno^TMTenbHee 25-80 Mac.H. , Ha 
100 h. Hocirrena. 

KaTanM3aTop Ana npMMeHeHMa npM 
nepepa6oTKe yrneBOAopoAHoro cbipba, KOTopoe 

COAep>KMT HM3KMe KOHI^eHTpai^MM a30T- M 

cepycoAepxaiAMX coeAMHeHMM, coAep>KaT 
npeAnoHTMTenbHO b KanecTBe KOMnoHeHTa 
TMAporeHM3auMM nnaTMHy M/MnM nannaAMM, 
npM^eM nnaTMHa aBnaeTca oco6eHHO 
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nOAXOAfllUHM MeTaJlJIOM Ana BKJllOHeHMfl B 
KaTaJlM3aTOpbl Ana TaKOrO npHMBHBHMW . 

nnaTHHa n nannaAUM npucyTCTByioT b 
KaTann3aTope, KaK npaBuno, b KonMHecTBe 
0,05-5,0 Mac. 4, npeAnoMTMTeribHO 0,1-2,0 Mac. 
m . , npeAnoMTHTeribHee 0,2-1,0 Mac.H., Ha 100 
Mac.H. HocnTenn. 

HocnTeneM Ana KaTann3aTopa ABrmeTCfl 

aMOpcjDHbIM arifOMOCHJIHKaT. TepMMH 

"aMopqbHbiM" yKa3biBaeT Ha OTcyTCTBue 
KpucTanriMHecKOM CTpyKTypbi (npn onpeAeneHnn 
peHTreHorpacj^neM) b MaTepMane HOCMTenn, xoth 
HeKOTopbiM 6jim>khmm nop^AOK MO>KeT 

npHCyTCTBOBaTb. AMOpcjDHbIM aJIHDMOCHJIHKaT, 

noAXOA^LMUM flria Mcnonb30BaHMa npn 
npuroTOBneHMM Hoci/iTena KaTariM3aTopa, 
AQCTyneH KOMMepnecKM. C Apyrofi CTopoHbi, 
antoMocunnKaT MO>KeT 6biTb nonyneH 
oca>KAB h m e m rMAporeneM OKCMAa axifOMUHUfl v\ 
AMOKCMAa KpeMHua m nocrieAyJOLueti cyi_UKOM m 
Kajibi4HHnpoBaHneM o6pa3yrc>meroca b 
pe3ynbTaTe MaTepnana, hto xopoiuo M3BecTHO b 
TexHMKe. 

HocnTerib KaTann3aTopa mokgt coAep>KaTb 
ruoooM noAXOA^muM aMopcjDHbiPi anjoMocuriMKaT. 
AMopabHbiPi aruoMOCHJiHKaT coAepKMT 
npeAnoMTMTeribHO okcma anioMMHMFi 5-75 Mac. 
%, npeAnoHTMTeribHee 10-60 Mac.%. BecbMa 
noAXOAflLUHW aMopcfcHbiM arifOMOcmiUKaTHbiM 
npoAyKT Anfl npuMeHeHMfl Ana M3roTOBneHMfl 
HocnTenjR KaTariM3aTopa coa©P>kmt 45 Mac.% 
AMOKCMAa KpeMHMfl m 55 Mac.% OKCMAa 
antoMUHM^ m n&nnejcn KOMMepnecKH AOCTynHbiM 
(HanpuMep, ot Criterion Catalyst Company, 
USA). 

B A3HHOM OnMCaHMM TGpMHH 

"MaKponopucTOCTb" othocmtcsr k HacTH o6mero 
o6-beMa nop HOCMTerm, pa3Mep KOTopbix 
npeBbiiuaeT 35 hm. CBeAeHna 06 o6meM 
o6-beMe nop othocmtch k o&beMy nop, 
onpeAenaeMOMy c ncnoribsoBaHneM 
CTaHAapTHoro MeTOAa ncnbiTaHMCi Ana 
onpeAeneHi/ia pacnpeAeneHMfl no pa3Mepy nop 
KaTann3aTopa nopoMeTpneti c HHTpy3ne^ pTyTH 
- ASTM D 4284-88 - npn MaKCHMaribHOM 
AaBJieHUM 4000 6ap, npeAnono^eHUM, hto 
noBepxHOCTHoe HaT^>KeHne pTyTM cocTaBrmeT 
484 ahh/cm m KpaeBOM yrne CMaHMBaHna 
aMopqbHoro antOMOCwriMKaTa 140°. 06i_4MM 
o6"beM nop HOCMTerm, n3MepeHHbiCi ynoM^HyTbiv 
Bbiiue MeTOAOM, o6bNHO cocTaBnaeT 0,6-1,2 
MJi/r, npeAnoHTMTeribHO 0,7-1,0 Mn/r, 
npeAnoHTMTenbHee 0,8-0,95 MJi/r. 

AMOpcjDHbM aflKDMOCMJlMKaTHblM HOCMTSJIb 

KaTanM3aTopa, ncnorib3yeMoro b npeAnaraeMOM 
cnocooe, MMeeT MaKponopucTOCTb 5 - 50 06".%. 
npeAnoHTHTenbHO HocnTerib MMeeT 

MaKponopucTOCTb no KpafiHefi Mepe 10 o6.%, 
npeAnoHTHTeribHee no KpaMHetf Mepe 15 o6.%, 
Aaxe npeAnoHTHTeribHee no KpaMHew Mepe 20 
o6.%. OcooeHHO npeAnoHTHTeribHbie 

KaTann3aTopbi Ana npuMeHeHns b cnocooe 
coAep>KaT HocnTerib, HMeK)LU,nti 

MaKponopucTOCTb no KpafiHefi Mepe 25 o6\%. B 
Han6onee npeAnoHTMTenbHOM BapnaHTe 
ocyu4ecTBneHM5q n3o6peTeHM5q HocnTerib HMeeT 
MaKponopucTOCTb b jihdoom H3 onucaHHbix Bbiiue 
MHTepBanoB b bhas nop A^aMeTpoM 6onee 100 

HM. 

KaTa.nl/i3aTopbi, coAe p>Ka L14 m e HocnTenn c 
BbicoKoPi MaKponopucTOCTbfo, MoryT WMeTb 
HeAOCTaTKOM to, hto KaTanM3aTop ooriaAaeT 
HM3KMM conpoTUBneHneM noBpe>KAeHMflM npn 

pa3AaBJ1HBaHMM. CoOTBeTCTBeHHO 

MaKponopucTOCTb npeAnoHTMTeribHO He 
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npeBbiujaeT 40 06. %, npeAnoHTHTenbHee He 
npeBbiiuaeT 38 06.%, Aa>Ke npeAnoHTMTeribHee 
He npeBbiiuaeT 35 06 %. rioAXOAame, KorAa 
npoHHOCTb KaTann3aTopa Ha 6oKOBoe 
pa3AaBfiHBaHne cocTaBn^eT 6onee 75 H/cm, 
npeAnoHTMTenbHee 6onee 100 H/cm. 
noAXOAamafl o6"beMHa?i npoHHOCTb 
KaTann3aTopa Ha pa3AaBnnBaHne cocTaBn^eT 
CBbiLue 0,7 Mna, npeAnoHTHTeribHee CBbiLue 1 
Mna. 

CneAyeT npuHATb bo BHUMaHne, hto 
ocHOBHyfo nacTb o^mero o6"beMa nop 3aHMMaHDT 
nopbi AnaMeTpoM MeHee 35 hm, T.e. Me30- m 
MUKponopbi. TunnHHO, KorAa ©ojibujafl nacTb 
3tmx Me3o- m MMKponop cocTaBfi^eT nopbi 
AnaMeTpoM 3,75-10 hm. ripeAnoHTHTenbHO 
45-65 06.% o6"mero o6"beMa nop 3aHHMafOT 
nopbi AnaMeTpoM 3,75-10 hm. 

noMUMO aMopcpHoro anioMOCMJiMKaTa 
HOCMTerib TaioKe MO>KeT coAep>KaTb oamh mjim 
HecKoribKO CB5R3yK)LAHx MaTepnaiioB. 
noAXOAaLAMMM CB^3yiOLAMMM MaTep^anaMU 
fiBJi^KiTCfl HeopraHMHecKne OKCHflbi. MoryT 
npuMeHATbCfl KaK aMopcfHbie, TaK n 
KpucTannnHecKne CBfl3yK3Li^ne. l~lpnMepaMH 
CB^3yK)Lnnx MaTepnanoB ^BriflJOTCfi a^okcma 
KpeMHM?i, okcha ariioMMHUfl, rnnHbi, okcha 
MarHkifl, ahokcma TMTaHa, ahokcma i^upKOHun n 

MX CMeCM. ripeAnOHTMTeJIbHblMH CBfl3yK)U4HMH 
flBJlflHDTCfl AHOKCMA KpeMHM?! M OKCMA aJIHDMMHMfl, 

npMHeM okcma anKDMMHMfi XBnneTcn ocooeHHO 
npeAnoHTMTeribHbiM. CB^3yfOLAee, ecnw oho 
BKJiioHeHO b KaTariM3aTop, npucyTCTByeT 
npeAnoHTMTeribHO b KonMHecTBe 5-50 Mac. %, 
n peAn oh t m Ten bHee 15-30 Mac.% no OTHOLLieHMio 
k o6Li^eM Macce HOCMTenfi. KaTanM3aTopbi, 
coAep>KaLiJ i Me HOCMTerib 6e3 CB^3yK)LL^ero, 
aBJifltoTcn npeAnoHTMTeribHbiMM Ana 
npMMeHeHMfl b npeAnaraeMOM cnocoGe. 

KaTariM3aTop Ana npMMeHeHMfl b 
npeAnaraeMOM cnocoSe MO>KeT SbiTb noriyneH 

J1K)6blMM nOAXOAaLUMMM TeXHMHeCKMMM 

npMeMaMM nonyneHM^ KaTanM3aTopoB, 

M3BeCTHblMH B TeXHMKe. 

HocMTenb MOKeT 6biTb nonyneH M3 
McxoAHoro aMopqbHoro ariKDMOCMJiMKaTHoro 
MaTepMana cnoco6aMM, M3BecTHbiMM 
cnei^MariMCTaM b otom o6nacTM TexHMKM. 
npeAnoHTMTeribHbiM cnocoS nonyneHMfl 
HOCMTerib BKfiioHaeT M3MeribHeHMe 
(nepeTMpaHMe - mulling) CMecM aMopcjDHoro 
ariKDMOCMfiMKaTa m noAXOAau^eM >kmakoctm, 
3KCTpyAMpoBaHMe CMecM m cyujKy nonyHeHHbix b 
pe3yribTaTe skctpyastob. 

CMecb, KOTopyio 3 kct py am py kdt , AonxHa 
npeAnoHTMTeribHO MMeTb co Ae p>Ka h m e TBepAbix 
Beu^ecTB 20-60 Mac.%. 

>KMAKOCTb Ana BKmoneHMfi b CMecb MO>KeT 
npeACTaBJi^Tb co6om Jifo6yK) noAXOAamyio 
>KMAKOCTb, MSBeCTHyfO b TexHMKe. npMMepaMM 
noAXOAaLAMX >KMAKOCTeM ^Bn^fOTCfi: BOAa; 
cnnpTbi, TaKMe, KaK MeTaHon, 3TaHon m 
nponaHon; KeTOHbi, TaKMe, KaK aueTOH; 
aribAerMAbi, TaKMe, KaK nponaHarib, m 
apoMaTMHecKMe kmakoctm, TaKMe, KaK Tonyon. 
CaMOM yAo6HOM m npeAnoHTMTeribHOM 

>KMAKOCTbK3 flBTljqeTCFl BOAa. 

flna nonyneHMfi npoHHbix s kct py Aa to b b 
CMecb npeflnoHTHTeribHO BKmonaioT nenTM3aTop. 
noAXOAaLAMMM nenTM3aTopaMM 5\Bnn\CTcn 
KMcrioTHbie coeAMHeHM^, HanpMMep 
HeopraHMHecKMe KMcnoTbi, TaKMe, KaK BOAHbie 
pacTBopbi cjDTopMCToro BOAopoAa, 6poMMCToro 
BOAopoAa m xnopMCToro BOAopoAa, a30THa^ 
KMcnoTa, a30TMCTaa KMcnoTa m nepxriopHaa 
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KHonoTa. ripeflnoHTMTeribHO, Kor,qa nenTM3aTop 
npeflCTaBJifleT co6ofi opraHMHecKyjo KucnoTy, 
HanpMMep moho- htm flWKapooHOByK) KucnoTy. 
npeflno^THTexibHbie opraHHHecKHe KucnoTbi 
BKnNDMaMDT yKcycHyK) KucnoTy, nponuioHOByio 
KucnoTy v\ oyraHOByK) KucnoTy. YKcycHafl 
KucnoTa flBnaeTca Han6onee 
npeflnoHTHTeribHbiM KucnoTHbiM nenTM3aTopoM. 
C ApyroM CTopoHbi, nenTwsaLjkifl MO>KeT 6biTb 
ocymecTBrieHa c ncnofib30BaHneM ocHOBHoro 
nenTM3aTopa. noflxoA^iMne ocHOBHbie 
nenTM3aTopbi BKntonafOT opraHnnecKne 
ocHOBaHUfi, TaKne, KaK >KnpHbie aivinHbi, 

COeAHHeHMiq HeTBepTUHHOrO aMMOHUFI, 

anKMnaTaHonaMUHbi n 3TOKCnnnpoBaHHbie 
anKunaMMHbi. C Apyrotf CTopoHbi, MoryT 
Mcnorib30BaTbCfl HeopraHnnecKne ocHOBaHi/m, 
TaKMe, KaK aMMnaK. OcooeHHO 

npeAnOMTMTeilbHblMM OCHOBHbIMM 

nenTM3aTopaMM flBrmtoTcn MOHOSTaHonaMMH i/i 
aMMMaK. 

KonnnecTBO nenTH3aTopa, BK/ifonaeMoro b 

CMeCb, AOn>KHO 6blTb AOCTaTOHHbIM, HTOObl 

nojiHOCTbK) nenTH3npoBaTb okcma anfOMMHua, 
npucyTCTByjoLi^MM b MaTepnane HocwTerm, h 
MoxeT rierKO onpeAermTbca pH CMecn. Bo 
Bpeivin nepeTupaHMfi pH CMecw Aon>KeH 
npeAnoHTMTeribHO 6biTb 1-6, npeAnoHTWTejibHO 
4-6, KorAa ncnorib3yK)T KucribiPi nen~rn3aTop, n 
8-10, KorAa ncnojib3yraT ochobhom nenTH3aTop. 

MTo6bi ynyHLUMTb xapaKTepucTMKH TeKynecTH 
cm ecu, npeAnaraeTca BKJiHDHaTb b CMecb nepeA 

3KCTpy3HeM OAHH HJ1M HeCKOJIbKO areHTOB Arm 

ynynujeHHfl TeKyMecTH n/nnn aoSsbkm, 
cnoco6cTByjOL4ne 3KCTpy3i/iw. I~Ioaxoa?iluhmh 
Ao6aBKaMM Ann BKnfOHeHun b CMecb FmrmiOTCfl 
anncjDaTMHecKMe MOHOKapGoHOBbie KucnoTbi, 
nojiuBMHunnnpnAMH v\ cogauhghhsr 

CyJlbCfcOKCOHMfl, CyflbCjDOHHfl, CjDOCC^OHlia H 

MOAOHna, ajiKHJinpoBaHHbie apoMaTunecKne 
coeAHHeHM^, ai4MKnnH8CKne MOHOKap6oHOBbie 
KucnoTbi, >KnpHbie KucnoTbi, cyj"ibc£>i/ipoBaHHbie 
apoMaTHHecKne coeAHHeHwa, cynbcjDaTbi 
cnnpTOB, cynbcjDaTbi HenonHbix acjDnpoB 
MHoroaTOMHbix cnnpTOB, cynbcjDnpoBaHHbie 
>Knpbi m Macna, conn cfioccjDOHOBbix kmcjiot, 
non^ioKcuaTMneHanKunclDeHonbi, 
nonnoKCMSTminpoBaHHbie cnnpTbi, 
nojinoKcuaTuneHajiKunaMMHbi, 
nojinoKcusTuneHajiKunaMMAbi , 
nonnaKpunaMHAbi, nonnonbi m muKonn 
ai^eTMneHOBoro p^A^. ripeAnoHTHTenbHbiMH 
aremaMH rbhswoicr areHTbi, npoAafOLAnec^ noA 
ToproBbiMM MapKaMM Nalco m Superfloc. 

YnyMLuajoLnne TeKynecTb cpeACTBa n/nnn 
Ao6aBKM, cnoco6cTByKDU4Me 3KCTpy3MH, 
npucyTCTBytoT b civiecu npeAnoHTWTexibHo b 
oo^eM KonnHecTBe 1-20 Mac.%, 
npeAnoMTMTenbHee 2-10 Mac.% no OTHOLueHMK) k 
o&u\e\A Macce CMecn. 

B npnHi4nne, KOMnoHeHTbi ciwiecu MoryT 
coeAHhmTbCfl b jiiooom nopHAKe n CMecb 
nepeTupaeTca. npeAnoHTHTenbHO coeAHH5iK)T 
aiviopcpHbiM anioMocwiMKaT n CBfl3yK>mee, ecnn 
oho npucyTCTByeT, n CMecb nepeTupajoT. 3aTeM 
Ao6aBrmK)T >KHAKOCTb m, ecnn oh npucyTCTByeT, 
nenTM3aTop m nonyHeHHyjo b pe3ynbTaTe CMecb 
CHOBa nepeTupafOT. HaKOHeu AoGaBrmfOT 
ynyHLLiafOLJ4ne TeKynecTb cpeACTBa n AooaBKH, 
cnoco6cTByNDL4ne 3KCTpy3MM, v\ nojiyneHHyio b 
pe3yribTaTe CMecb OKOHHaTenbHO nepeTupafOT b 
TeneHne 3aflaHHoro BpeivieHM. 

CMecb, KaK npaBMno, nepeTupaioT b TeneHne 
10-120 mmh, npeAnoHTHTenbHO 15-90 mmh. Bo 
BpeMfl npoi^ecca nepeTMpaHna b CMecb 
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bboahtca sHeprna n3MeribHaK)Lnen 
annapaTypoM. BennnnHa aHeprnn, BBeAeHHOM b 
CMecb, cocTaBnfieT, KaK npaBuno, 0,18-180 

Kfl>t</Ml/1H/Kr (0,05-50 B.-H/MUH/Kr), 

npeAnoHTHTenbHO 1,8-36 Kfl>K/MHH/Kr (0,5-10 
B.-H/MMH/Kr). ripoi^ecc nepeTupaHMFi MoxeT 

OCymeCTBTiaTbCFI B LUMpOKOM MHTepBailG 

TeivinepaTyp, npeAnoHTMTenbHO 15-50°C. B 
pe3ynbTaTe Toro, hto bo BpeM?i nepeTupaHnsq b 
CMecb bboahtca SHeprna, bo Bpeivm 
nepeTupaHUfi 6yAeT noBbiLuaTbca TewinepaTypa 
CMecM. ripoi^ecc nepeTupaHun o6bNHO 
ocyLAecTBfifieTCfl npn AaBneHnn OKpy>KatoLAeki 
cpeAbi. Mo>KeT SbiTb ncnonb30BaHa fiHD6a^ 
KOMMepnecKH AOCTynHaa annapaTypa atia 
nepeTupaHU^. 

nocne 3aBepujeHM?i npoi^ecca nepeTupaHM^ 
nonyMawLnyroc^ b pe3ynbTaTe CMecb 

3KCTpyAHpyK)T. 3KCTpy3H?1 MO>KeT 6blTb 

ocyLnecTBfieHa c ncnonb30BaHneM JiK)6oro 
o6bNHoro KOMMepnecKH AOCTynHoro 

3KCTpyAepa. B nacTHOCTH, mo>kst 6biTb 
ncnorib30BaH SKCTpyAep LUHeKOBoro Tuna Anfl 
npoAaBfiMBaHMfl CMecu nepe3 OTBepcTMfl b 
noAXOA^Lnew ronoBKe n nonyneHUfl 3KCTpyAaT0B 
Hy>KHOM cjDopMbi. rionocKM, o6pa30BaBLUnecfl npn 
3KCTpy3nn, MoryT 6biTb Hape3aHbi Ha KycoHKM 

Hy>KHOM AflMHbl. 

OKCTpyAaTbi MoryT MMeTb nio6yK) 
noAXOAamyio cjDopMy, n3BecTHyK3 b TexHMKe, 
HanpMMep L^nnHAPfNecKyK), c|DopMy 

nycTOTenoro i^nrinHApa, MHoroAOJibnaTyK) 
(miltiflobed) mjih CKpyneHHyfo MHoroAoribHaTyK) 
QbopMy. Han6onee noAXOA^LAeM cJdopmom atia 
HacTMi_\ KaTanui3aTopa JiBnaeTcsi 
i_|nnnHApnHecKafi cpopMa. KaK npaBuno, 
3KCTpyAaTbi HMeioT HOMUHaribHbiCi RwaMerp 
0,5-5 mm, npeflnoMTHTenbHO 1-3 mm. 

nocne 3KCTpy3nn 3KCTpyAaTbi cyujaT. CyniKa 
MO>KeT 6biTb ocyu^ecTBrieHa npn noBbiujeHHoi?i 
TeMnepaType, npeAnoHTMTeribHO npM 
TeMnepaType ao 800°C, npeAnoHTHTeribHee ao 
300°C. BpeMa cyujKM cocTaBJifieT ao 5 h, 
npeflnoHTMTenbHO ot 30 mmh ao 3 m. 

npeAnoHTHTenbHO Kanbi^MHupoBaTb 
SKCTpyAaTbi nocne cyniKH. KaribunHnpoBaHMe 
ocymecTBrififOT npn BbicoKMX TeMnepaTypax, 
npeAnoHTHTeribHO ao 1000°C, 

npeAnoHTHTenbHee 200-1 000°C, Han6oriee 
npeflnoMTHTeribHO 300-800°C. 
Kanbi4MHnpoBaHne s kct py AaT o b ocyLnecTBrmKrr, 
KaK npaBMiio, 3a BpeMfi ao 5 h, 
npeflnoHTUTeribHO 3a nepnoA ot 30 mmh ao4 h. 

nocne Toro, KaK HocnTerib npuroTOBJieH, Ha 
MaTepnan HocnTerifl MoxeT 6biTb oca>KAeH 
KOMnoHeHT rnAporeHM3annn. Mo>KeT 6biTb 
ncnorib30BaH rifo6oM noAXOA^i-UUM cnoco6, 

H3BeCTHblM B TeXHUKe, HanpMMep MOHHbIM 
O^MeH, KOHKypeHTHbIM MOHHbIM O^MeH MJ1M 

nponMTKa. KpoMe Toro, KOMnoHeHT 
rnAporeHM3ai4MM MO>KeT 6biTb coeAMHeH 
(comulled) co CMecbto, KOTopyHD 3KCTpyAnpyjoT. 
HaM6onee npeAnoHTMTeribHbiM cnocoSoM 
aBJifleTCfl nponMTKa, npn kotopom HocnTerib 
BBOAAT B KOHTaKT c coeAMHeHneM KOMnOHeHTa 
TMAPOreHM3ai4MM B n pMCyTCTBMM >kmakoctm. 

npeAnoHTMTeribHbiM TexHMHecKMM npneMOM 
nponnTKM ati^ npuMeHeHMfl b npeAnaraeMOM 
cnoco6e nBnneicn TexHMKa HacbiLAeHMiq nop, 

npM KOTOpOM HOCMTeJIb BBOA^T B KOHTaKT c 

pacTBopoM KOMnoHeHTa rnAporeHM3ai4nn, 
npMHeM pacTBop npucyTCTByeT b AOCTaTOHHOM 
oS-beMe, HTo6bi (no cyu^ecTBy) 3anoriHMTb nopbi 
MaTepnana HOCMTena. YAO^HbiM cnoco6oM 



o 

CM 
CO 
CO 
CD 



ro 



CO 
CO 

O 



ocyLnecTBneHMfl nponkiTKM aBnaeTca 
o6pbi3rMBaHwe Hoci/iTena Tpe6yeMbiM 
KonnHGCTBOM pacTBopa. 

nocjie nponHTKH nonyMeHHbifi b pe3ynbTaTe 
KaTann3aTop, npeAnoHTHTenbHO cywaT n 
npeflnoMTMTeribHO Kanbi^MHupyfOT. YcnoBMa 
cyiuKM h Karibi^nHnpoBaHUfl yKa3aHbi Bbiiue. 

Ecnn KaTann3aTop Aon>KeH coAep>KaTb 
HecKOJibKO KOMnoHeHTOB ruflporeHnsai^nn, 
HocnTenb MoxeT 6biTb nponnTaH Ka>KflbiM 
KOMnoHeHTOM no onepeflu v\nv\ Bceivin 

KOMnOHGHTaMM rMflporeHM3aL4MM OflHOBpeiVieHHO. 

B flpyroM acneKTe M3o6peTeHne npeAnaraeT 
npnivieHeHMe KaTann3aTopa, coflep^au^ero 
KOMnoHeHT rnAporeHM3ai4nn ; HaHeceHHbiM Ha 

aMOpcfiHbIM ariK)MOCMJ1MKaTHblM HOCMTerib, 

o6\naAan3LAMM MaKponopucTOCTbMD 5-50 06. %, b 
cnoco6e nonyneHMa ocHOBbi CMa30HHbix Macen, 
KOTopbiPi BKTifOMaeT npuBeAeHne b kohtsikt 
yrneBOAopoAHoro cbipba c KaTann3aTopoM b 
npucyTCTBMH BOAopoAa. 

B cooTBeTCTBMH c eu^e oahmm acneKTOM 
M3o6"peTeHna npeAnaraeTca KaTann3aTop, 
co as p>Ka m n m KOMnoHeHT rnAporeHM3au 1 MM Ha 
aiviopcpHOM antoMOCMJiMKaTHOiwi HocnTene, 
o6naAaHDLneM MaKponopucTOCTbro 5-50 06.%. 
OTJiMHMTeribHbie oco6eHHOCTM KaTan H3aTopa, 
caivioro no ce6e, aBnaroTca TaKMMM, KaK onwcaHO 
Bbiiue. 

ymeBOAopoAHbiki npoAyKT cnoco6a no 
M3o6peTeHHK) MO>KeT 6biTb nepepa6oTaH Ranee 
c Mcnonb30BaHneM TexHMHecKMX npneMOB, 

M3BSCTHblX B TSXHMKe, HT06bl M3BJieHb 

Tpe6yeiviyK3 ocHOBy CMa30HHoro Macna. TaK, 
ymeBOAopoAHbifi npoAyKT MO>KeT 6biTb 
noABeprHyT noBTopHofi neperoHKe. flanbHeftiuafl 
nepepa6oTKa mokst BKnicwaTb CTaAMio 
Aenapac|DMHH3aL4nn jim6o c npnivieHGHUGM 
TexHunecKnx npneMOB A©napac(DHHM3aLJ l nn 
pacTBopnTeriflMH jim6o KaTan m t m h ecKO \a 
AenapacjDMHH3ai4nn. flanbHetfiuMe CTaAnn 
nepepa6oTKM, TaKne, KaK ruApooHMCTKa Ha 
cjonHULue (hydrofinishing), TaioKe MoryT 
npwMeHaTbca. 

flenapac)DHHM3ai4n?i pacTBopMTenaMH MoxeT 
6biTb ocyu^ecTBrieHa c npMMeHeHMeM Asyx 
pacTBop^TeneCi: nepBoro - Ana pacTBopeHMa 
Macna m coxpaHeHUfl >KMAKoro cocToaHMa 
yrneBOAopoAHoro npoAyKTa npn HH3KHX 
TeivinepaTypax (npuneivi n3o6yTHJiKeTOH v\ 
Tonyon aBnafcrrca xopoiuo M3BecTHbiMH 
pacTBopMTeriflMH Ana TaKoro npMMeHeHMa), m 
BToporo - An^fle^cTBH^B KanecTBe ocaAWTena 
npn hm3kmx TeivinepaTypax (xopoujo M3BecTHbiM 
pacTBopnTeneM Ana TaKoro npMMeHeHMa 
aBnaeTca MeTunsTunKeTOH). KaK npaBuno, 
Aenapac£i/iHW3aL^fo pacmopnTenaMM npoBOAaT 
nyTeM CMeweHMa yrneBOAopoAHoro npoAyKTa c 
pacTBopnTeriflMH npn HarpeBaHMM, HToGbi 
rapaHTupoBaTb pacTBopeHne. nonynaiomyHDca b 
pe3yribTaTe ciwecb 3aTeM oxna>KAaK>T, o6bNHO 
AO TeivinepaTypbi (-10) - (-40)°C, n cj^nribTpyfOT, 
HTo6bi yAariMTb BbinaBLUMM napac^MH. 
PacTBopnTenn MoryT SbiTb w3BneneHbi M3 
Aenapac|DHHH3npoBaHHoro Macna m napaabnHa n 
CHOBa B03BpaLAeHbi b npoi^ecce. 

KaTan MTunecKyfo Aenapacj3MHH3ai4Hfo 
Ti/innHHbiM o6pa3QM ocyLAecTBnflfOT nyTeM 
npuBeAeHna b KOHTaKT yrneBOAopoAHoro 
npoAyKTa b npucyTCTBMH BOAopoAa c 
noAXOA^LHHM KaTan MsaTopoM. K noAXOA^muM 
KaTann3aTopaM OTHOCATCfl KpucTannnnecKne 
cunnKaTbi, TaKne KaK ZSM-5 m poACTBeHHbie 
coeAHHeHM^, HanpuMep ZSM-8, ZSM-11, 
ZSM-23 n ZSM-35, v\ Apyrwe KpucTannnqecKne 
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cunnKaTbi, noAo6Hbie cjoeppnepnTy, MopABHUTy , 
\at\\a n3BecTHbie KOMno3HTHbie KpucTannnHecK^e 
cunnKaTbi (3a5RBKH Ha EBponetfcKwfi naTeHT NN 
380180, 178699, 100115). C APyroiTi CTopoHbi, 
MoryT 6biTb ncnonb30BaHbi KaTann3aTopbi c 

BblCOKOfi aKTHBHOCTbKD RT\9\ M30MepM3ai4MM 

napacpMHOB (cnocoo" KaTannTM^ecKOM 
AenapactDMHH3ai4nn, b kotopom Mcnonb3yHDTca 
TaKne KaTan M3aTopbi, HHorAa Ha3biBaeTcn 
KaTan htm necKOM M30flenapac|DMHM3aL4MeM). 
ripuMepbi noAXOA^LJ4MX KaTann3aTopoB 
BKnuDHaHDT i^eonMT p M 

anKDMOcunnKaTocjDoccjDaTbi CTpyKTyp Tuna 11, 31 
\a 41, TaK >Ke, KaK n poACTBeHHbie coeAHHeHna, 
TaKne, KaK antoMoci/innKaTocjDoccjDaT SM-3. 
KaTannTMHecKaa (n30-)Aenapacf)MHM3ai4Mfl 
mo>kgt 6biTb ocyu^ecTBneHa npn TeMnepaType 
200-500°C, AaBneHMM BOAopoAa 5-100 6~ap, 
cpeAHenacoBOM o6-beMHO-BecoBOM ckopoctm 
yrneBOAopoAa 0,1-5,0 Kr/n/n m OTHOLueHMM 
pacxoAa BOAopoAa k Macny 100-2500 n/Kr, 
npuneM o6"beM BOAopoAa BbipaxaeTca b 
CTaHAapTHbix nuTpax npn AaBneHMM 1 6ap m 
TeMnepaType 0°C. 

OcHOBa CMa30HHoro Macna, nonyneHHaa no 
npeAnaraeMOMy cnocoGy, ABnaeTCfl HanSonee 
noAXOA^LJ4 e ^ A- 1 " 1 * npMMeHeHMfi npn cocTaBneHMM 
CMa30HHbix Macen Ana MHorux npuMeHeHUM, 
ecnn TpeoyeTca, b coMeTaHnn c oahom nnn 
h ecKon b km m n Ao6aBKaMM n/nnn cjDpaKi^MfiMM 
ocHOBbi Macna, nonyneHHbiMM ApyrMMM 
cnoco6aMM. 

ripMMep 1 . 06pa3eu, KaTann3aTopa A 
nonynawT, ncnonb3ya cneAyfom,yfo Aanee 
o^LnyKD npoueAypy. 

CoeAHHaHDT aMopcjDHbiM anhDMOCunnKaT (45 
Mac.% AHOKCHAa KpeMHwa, 55 Mac.% OKCMAa 
anKDMUHna, HanpuMep ot Criterion Catalyst 
Company) n yKcycHyfo KucnoTy (BOAHbiM 

paCTBOp, KOnMHeCTBO, AOCTaTOHHOe, HTOGbl 

nonyMMTb 6 Mac.% yKcycHOM K^cnoTbi no 
OTHOiueHMto k anK)MocnnnKaTy). flo6aBnaK0T 
AOCTaTOHHoe KonnnecTBO BOAbi, HTo6bi 
nonyMMTb noTepn npn o63onMBaHMM npn 600°C 
Mac.%, n nonyneHHyra b pe3ynbTaTe CMecb 
nepeTupawT b TeneHne 40 mmh. floSaBnafOT 
BcnoMoraTenbHoe Ana 3KCTpy3nn BemecTBO 
(Superflos A 1839, 3 Mac.% no OTHOLueHMio k 
anHDMOcunixiKaTy) n nonyMafOLnyjoca b 
pe3ynbTaTe CMecb nepeTMpaHDT eme b TeneHne 
5 mmh. nonyneHHyw CMecb SKCTpyAMpytoT, 
Mcnonb3ya 1-AfOMMOBbM SKCTpyAep Bon not c 

1 ,6-MMnMMeTpOBOM l^MnMHApHHeCKOM BCTaBKOM B 

ronoBKe. rionyMaioLAMeca b pe3ynbTaTe 
3KCTpyAaTbi cyiuaT m 3aTeM Kanbi^MHupyKDT npw 
TeMnepaType 565°C b TeneHne 3 4. 

flBa ApyrMX o6pa3u,a (B m C) nonynaKJT, 
Mcnonb3ya onucaHHyKD Bbiiue o6ii^yK) 
npoueAypy, ho M3MeHaa KonMHecTBO boah m 
yKcycHOM KMCnOTbl b CMecu, KOTopyio 
nepeTupa^T, HTo6bi M3MeHMTb MaKponopucTOCTb 

KOHeHHblX SKCTpyflaTOB. 

Ka>KAbiCi M3 Tpex oSpasi^OB nponMTbiBafOT 
BOAHbiM pacTBopoM reKcarnApaTa HMTpaTa 
HMKena m MeTa-BonbcjDpaMaTOM aMMOHMa, 
Mcnonb3ya TexHMKy HananbHoro yBna>KHeHMa. 
riponMTaHHbie TaKMM o6pa30M HOCMTenM 3aTeM 
cyiuaT npw 200°C b Te^eHMe 2 h m 3aTeM 
Kanbi^MHupyjoT npM 500°C b TeneHMe 2 h. 
Ka>KAbiM M3 nonyneHHbix b pe3ynbTaTe 
KaTan Li3aTopoB coAep>KMT 5 Mac.% HHKena (6,3 
Mac.% NiO) m 23 Mac.% Bonbc^paMa (30 Mac. % 
WO3). Ka>KAbiM o6pa3ei_| KaTann3aTopa 3aTeM 
ocepHaioT, Mcnonb3ya ra30Mnb, co Ae p>Ka u\v\v\ 
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flu m eT nn cyn bcjD m a . 

Ka>Kflbifi o6pa3ei4 npoBepaioT Ha asmctbh© 
npw nonyneHww ocHOBbi CMa30HHbix Macen, 
wcnonb3ya cneAyKDLiJ.yio flanee oftmyK) 
npou,eAypy. 

KaTann3aTop 3arpy>KatoT b peaKTop w 
y As p>KM Ba k)t b BWAe HenoflBH>KHoro cnofl. 
napacfwHOBbiM ran, WMefomww xapaKTepworwKW, 
yKa3aHHbie Aanee, noAafOT b peaKTop co 
cpeAHenacoBOM o&beMHO-BecoBow CKopocTbto 
1,0 Kr/n/H. Boaopoa noAatOT b peaKTop npn 
Aa BJieHUM Ha bxoa© 140 Gap w pacxoAe 1500 
hopm. ji/h. TeivinepaTypa peaKL^ww b k3>kaom 
cnynae perynwpyfOT TaK, HTo6bi AOCTWHb 
KOHBepcun napacpnHa 80 Mac.%. flna 
KaTann3aTopoB A, B w C TpeoyfOTCfl 
TeMnepaTypbi 383°C, 387°C w 391 °C 

COOTBeTCTBeHHO. 

YrneBOAopoAHbiM npoAyKT neperoHfliOT, 
HTo6bi yAariMTb qopaKU.WK), KwnflLAyio Hwxe 
390 °C, w 3aTeM OHWLU.aiOT Aenapac|DWHW3ai4wew 
pacTBopwTenflMW npn TeMnepaType -27 °C. 
OcTaBiueecfl Macno co6"wpaioT, npwneM BbixoA 
Macna (Mac.% ot cbipba) Ana Ka>KAoro 
ncnbiTaHHoro KaTanw3aTopa npeACTaBneH b 
Ta6n. 1 . 

Cbipbe - napacjDHHOBbiM ran 

YAenbHbiM Bee npn 70°C - 0,8102 

Coflep>KaHkie a30Ta, Mr/Kr - 14 

CoAep>KaHMe cepbi, Mr/Kr - 380 

B*3KOCTb npM 100°C, cCt - 6,98 

CoAep>KaHMe napacfwHa, (390 + °C//Mac.%) 
(AenapacjDWHUi3au,wfl pacTBopwTensiMW npw 
-27 °C) - 65,2 

HananbHaa TeivinepaTypa KMneHun, °C - 337 

KonMHecTBO M3BneHeHHbix, Mac.%, 

npw 370°C-2,6 

npw 390°C - 3,8 

npw 470°C- 38,0 

npw 510°C-62 ) 5 

npw > 510°C- 37,5 

ripuMep 2. 06pa3ei4 KaTanw3aTopa D 
roTOB^T, ncnorib3yfl cneAyioL^yfo oGLAyio 
npoueAypy. 

AMopcjDHbiw anjoMocunnKaT (87 Mac.% 
AHOKCMAa KpeMHUfl, 13 Mac.% OKCWAa 
anHDMUHMfl, HanpwMep ot Grace Davison 
Catalyst Company) n wctohhwk A^OKCWAa 
KpeMHua ryAOKC AS40 (40 Mac.% AHOKCMAa 
KpeMHua ot Du Pont) coeAWHAKrr c 
MOHOGTaHonaMMHOM c o6pa30BaHneM CMecw. 
OTAenbHO CMeuuwBatoT 

rMApoKCM3Tnni4enriforio3y c boaow Ann 
o6pa30BaHHfl rena. 3tot rerib AoSaBnafOT k 
CMecu w nojiynafOT nacTy, HMeromyK) noTepn npw 
03oneHMM npn 600°C 60 Mac.%. 

flo6aBJififOT BcnoMoraTeribHoe BemecTBO 
Arm 3KCTpy3MH (Nalco 7879) w nonynaHDLAyfocfl b 
pe3yribTaTe CMecb nepeTwpafOT b TeneHwe 1 h. 
nonyneHHyK) CMecb 3KCTpyAnpynDT Ha Haake 
Rhecord w nonynahOT L^wnwHApwHecKwe 
3KCTpyAaTbi AnaMeTpoM 1,6 mm. nonyneHHbie 
SKCTpyAaTbi cyiuaT b TeneHwe 3 h npw 120°C w 
3aTeM Kanbi4MHnpyfOT b TeneHne 2 h npn 800°C. 

flpyrow o6pa3eu, (E) nonynahOT, wcnonb3yfl 
onucaHHyKD BbiLue o6[i\yto npoueAypy, ho 

W3MeHflfl KOJIMHeCTBO BOAbl B CMGCM, KaK 

yKa3biBaeTCfl b Taon. 2. 

Ooa o6pa3U,a nponnTbiBa^T boahnm 
pacTBopoM nnaTHHOxnopucTOBOAopoflHOM 
KucnoTbi, ncnonb3ya Te >Ke TexHMMecKMe npneMbi 
Ha^anbHoro yBna>KHeH wfi, KaK v\ b npwMepe 1. 
riponnTaHHbie 3KCTpyAaTbi 3aTeM cyiuaT npn 150 
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°C b Te^eHMe 2 h m 3aTeM Kanbu.MHMpyKDT npn 
400°C b TeneHne 2 h. 

Ka>KAbii?i H3 nonyMeHHbix b pe3ynbTaTe 
KaTann3aTopoB coAep>KMT 0,8 Mac.% nnaTMHbi. 
Ka>KAbiM o6pa3ei_; KaTann3aTopa 3aTeM 
BoccTaHaBJinBatoT b noTOKe BOAopoAa npM 
400 °C b Te^eHne 2 h. 

ripoBepflioT pa6oTy Ka>KAoro o6pa3L^a npn 
nonyneHUM ocHOBbi CMa30HHoro Macna, 
ncnorib3y?i cneAywDinyio Aanee o^LAyfo 
^po^eAypy. 

KaTariM3aTop 3arpy>KaioT b peaKTop m 
VAep>KHBaHDT b BHA e HenoABH>KHoro cnoa. 

CHHTeTMMeCKMM napa0HH, HMetOLL^MM 

xapaKTepMCTMKM, yKasaHHbie A^-nee, noAatoT b 
peaKTop npn cpeAHeMacoBofi o6"beMHO-BecoBOM 
CKopocTM 1,0 Kr/n/H. BoAopoA noAafOT b 
peaKTop npw AaBJiBHUM Ha BXOAe 30 6ap n npn 
pacxoA© 1500 hopm. ji/h. TeMnepaTypa 
peaKi4MM, Tpe6yeMayi AniR KOHBepcun 60 Mec.%> 
napacpMHOB, Kunamux Bbiiue 370 °C, cocTaBJiaeT 
340°C n 336°C Ans KaTann3aTopoB D v\ E 

COOTBeTCTBeHHO. 

ymeBOAopoAHbiw npoAyKT neperoH^HDT, 
HTo6bi yAannTb ctDpaKHMfo npoAyKTa, Ki/infliAyHD 
HM>Ke 370°C, n 3aTeM OHMLAatoT 
Aenapac)DMHH3ai^neti pacTBopnTenflMM npn 
TeMnepaType -20 °C. OcTatomeecfl Macno 
c6npafOT, npuneM bwxoa Macna atia Ka>KAoro 
McnbiTaHHoro KaTann3aTopa npeACTaBneH b 
Ta6n. 3. 

CnHTeTunecKoe (no OnLuepy-Tponujy) 
napac|3HHOBoe cbipbe 

yflenbHbifi Bee npn 70°C - 0,7760 

B*3KOCTb npn 100°C, cCt - 4,859 

HananbHaa TeMnepaTypa KuneHU^ ( °C) - 218 

KonnnecTBO M3BneHeHHbix, Mac.% 

npw 330°C- 10 

npw 370°C - 20 

npw 400°C - 30 

npw 430°C - 40 

npw 460°C - 50 

npw 490°C - 60 

npw 520°C - 70o 

cDopiwyna M3o6peTeHH^: 

1 . Cnoco6 nonyneHwa ocHOBbi CMa30HHoro 
Macna nyTeM KOHTaKTwpoBaHWfl 
yrneBOAopoAHoro cbipb^i b npwcyTCTBWw 
BOAopoAa c KaTanw3aTopoM, coAepwaLAWM 
KOMnoHeHT rwAPoreHW3ai4ww, HaHeceHHbiw Ha 
aMopcjDHbiw anHDMOcwnwKaTHbiw HocwTenb, 
OTnwMaKJLAWwca TeM, hto wcnonb3yK)T 
KaTanw3aTop, HocwTenb KOToporo WMeeT 
MWKponopwcTOCTb 5 - 50 06. %, 06U4WM oSiseM 
nop 0,6 - 1,2 Mn/r w coAep>KaHwe OKCWAa 
anKDMMHMfi 5 - 75 Mac.%. 

2. Cnoco6 no n.1, OTnwHaHDiAMMCfl TeM, hto 
wcnonb3yfOT KaTanwsaTop, HocwTenb KOToporo 
WMeeT MaKponopwcTOCTb no KpawHew Mepe 10 
06 %, npeAnoHTWTenbHO no KpawHew Mepe 15 
06 %, 6onee npeAnoMTWTenbHO no KpawHew 
Mepe 20 06.%, 6onee npeAnoMTWTenbHO no 
KpaMHeM Mepe 25 06.%. 

3. Cnoco6 no nn. 1 w 2, OTnwnaioLuwwcfi TeM, 
hto wcnonb3yHDT KaTanw3aTop, HocwTenb 
KOToporo WMeeT MaKponopwcTOCTb He Bbiiue 40 
06.%, npeAnoHTMTenbHO He Bbime 38 06.%. 

4. Cnoco6 no nn. 1 - 3, OTnwHaHDLU[wwcfl TeM, 
hto wcnonb3ytoT KaTanw3aTop, KOMnoHeHT 
rwAporeHW3au,ww KOToporo Bbi6wpaK)T W3 rpynnbi, 
BKnK3HaK3Li^ew oawh wnw HecKonbKO MeTannoB, 
TaKwx, KaK Monw^AeH, xpoM, BonbcppaM, 
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nnaTHHa, HMKenb, >Kene30, KooanbT mjim hx 

OKCMflbl, M/HJIM CyflbClDHflbl, npeflnOHTHT6J1bHO 
OflHH MJ1M HeCKOJIbKO MeTannoB, TaKMX, KaK 

Ko6anbT, >Kene30, HMKenb hum hx OKCMflbi n/nnn 

CyJIbC^MAbl, B COMeTaHHH C H &CKOJ1 b KH M H 

MeTanriaMM, tbk\am\a, KaK xpoM, MonMOAeH, 
BonbcjspaM, mjim hx OKCMAbi h/mjim MX CyJlbC^Mflbl. 

5. Cnocoo" no nn. 1 - 4, omMHafOLAMMca TeM, 
hto ncnonb3yfOT KaTann3aTop, Hocmenb 

KOTOporO COAep>KMT OKCMA aJIHDMMHMfl B 

KonHHGCTBe 10-75 Mac.%, npeflnoHTMTenbHO 10 
- 60 Mac.%. 

6. Cnoco6 no nn.1 - 6, OTJiHHaiomnficfl TeM, 
hto npoi4ecc npoBOAflT npw TeMnepaType b 
MHTepBane 290 - 430°C, npeAnoHTMTenbHO 310 
-415°C, 6onee npeAnoHTMTenbHO 325 - 415°C. 

7. Cnoco6 no nn.1 - 6, omMHajoiAMMCfl TeM, 
hto npoijecc npoBOA^T npH napuManbHOM 
AaBJieHHM BOAopoAa b MHTepBane 20 - 200 6ap, 
npeAnoHTMTeribHO 80 - 1 60 oap, oonee 
npeAnoHTMTeribHO 90 - 160 6ap m oonee 
npeAnoHTMTeribHO 100 - 150 6ap. 

8. Cnocoo" no nn.1 - 7, OTJiMHajoLUMMca TeM, 
hto npoi4ecc npoBOA^T npH cpeAHenacoBOM 

o6"beMHO-BeCOBOM CKOpOCTM noAaHM Cbipbfl 0,5 - 

1,5 Kr/n/n, npeAnoHTMTeribHO 0,5 - 1,2 Kr/n/n. 

9. CnocoG no nn.1 - 8, OTJiMHajoLUMMca TeM, 

HTO npOL4eCC npOBOAAT npM COOTHOLJJeHMM 
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BOAOpOA/cbipbe, paBHOM 300 - 5000 n/Kr, 
npeAnoHTMTeribHO 500 - 2500 n/Kr, npMHeM 
o&beM BOAopoAa BbipaxaKrr b CTaHAapTHbix 
nMTpax npM A^BneHMM 1 6ap m TeMnepaType 
0 °C. 

10. Cnocoo" no nn.1 - 9, omMHaKHAWMca TeM, 
hto b KanecTBe yrneBOAOpoAHoro cwpbfl 
Mcnonb3yfOT napacjDMHOBbiM AHCTMnnaT 
BepeTeHHoro Macna, nerKoro MaujMHHoro Macna 
MnM cpeAHeTaxenoro MaujMHHoro Macna, 
AMacc|DanbTM3MpoBaHHoe Macno, napacfiMHOBbiM 
ran MnM CMHTeTMHecKMM napaqbMH. 

1 1 . KaTanM3aTop Ana nonyneHMfl ocHOBbi 
CMa30HHoro Macna, BKnfonaHDLAMM KOMnoHeHT 
rMAPoreHM3au,MM, HaHeceHHbiM Ha aMopcjDHbiM 

anKDMOCMnMKaTHbIM HOCMTenb, OmMHafOUlMMCfl 
TeM, HTO OH COAep>KMT ynOMflHyTblM HOCMTenb, 

MMeioiAHM MaKponopMCTOCTb 5-50 o6.%, o6uimm 
o&beM nop 0,6 - 1,2 Mn/r, c co Ae p>Ka h m e m 
okcmas anhOMMHMfi 5-75 Mac.%. 

12. KaTanM3aTop no n.11, omMHaKOLAMMca 
TeM, hto b KanecTBe KOMnoHeHTa 
TMAporeHM3ai4MM coAep>KMT HMKenb m BonbcfcpaM 
Ha anfOMOCMnMKaTHOM HOCMTene. 

13. KaTanM3aTop no n.11, omMHaKDiAMMCfl 
TeM, hto b KanecTBe KOMnoHeHTa 
TMAporeHM3ai4MM BKntonaeT nnaTMHy M/MnM 
nannaAMM Ha aMopcpHOM anHDMOCMnMKaTHOM 
HOCMTene. 
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Ta6 n m 14 a 1 



BbixoA ocHOBbi cMa3QHHoro wiacjia 



KaTanM3axop 


MaKponopMCTocrb 1 (06.%) 


Bbixofl (wiac.%) 


A 


M 


33,0 
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